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Appl. No. 09/886,092 
Amendment "D" 

Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of the claims in the 
application: 

Listing of Claims: 

Claims 1-16 (cancelled). 

Claim 17 (currently amended). A multi-layer printed circuit board having at least one 
prefabricated integrated electronic component embedded therein comprising: 

a polymeric circuit board substrate comprising the core of said multi-layer printed circuit 
board and having a first substrate surface and a second substrate surface; 

a first integrated electronic component, where said first integrated electronic component 
is prefabricated prior to being secur e d securely attached in a cavity in said first substrate surface; 

an adh e siv e securing said first prefabricat e d integrat e d electronic compon e nt within said 
first substrate surface cavity; 

a first dielectric layer disposed on said first substrate surface and over said first integrated 
electronic component; 

a metallic layer disposed on said first dielectric layer; 

an electrically conductive first via passing through said first dielectric layer in contact 

with said metallic layer; and 

a second dielectric layer disposed over said first via and over said metallic layer, 

a second electrically conductive via extending through said first and second dielectric 

layers and electrically coupled to said first integrated electronic component. 

Claim 18 (previously presented). The multi-layer printed circuit board of Claim 17 
additionally comprising a first metallic layer disposed on said first substrate surface and a second 
metallic layer disposed on said second substrate surface. 
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Claim 19 (currently amended). The multilayer printed circuit board of Claim 17 wherein 
said circuit board substrate comprises a multi-layer core substrate comprising at least two 
polymeric layers . 

Claim 20 (previously presented). The multilayer printed circuit board of Claim 17 
wherein said first via extends from said first substrate surface to said second substrate surface. 

Claim 21 (previously presented). The multilayer printed circuit board of Claim 18 
wherein said first via extends from said first substrate surface to said second substrate surface. 

Claim 22 (currently amended). The multilayer printed circuit board of Claim 18 wherein 
said first metallic layer is patterned to expose at least a portion of said first substrate surface, and 
said cavity is formed in the exposed portion of said first substrate surface and said first 
pr e fabricated integrated el e ctronic component is secured within said cavity in said exposed 
portion of said first substrat e surfac e. 

Claim 23 (currently amended). The multilayer printed circuit board of Claim 18 wherein 
said second metallic layer is patterned to expose at least a portion of said second substrate 
surface. 

Claim 24 (original). The multilayer printed circuit board of Claim 23 additionally 
comprising a second integrated electronic component secured to said exposed portion of said 
second substrate surface. 

Claim 25 (cancelled). 

Claim 26 (currently amended). The multilayer printed circuit board of Claim 24 25- 
additionally comprising a wherein said second integrated electronic component is disposed in 
said a cavity formed in said exposed portion of said second substrate surface . 
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Appl. No. 09/886,092 
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Claim 27 (currently amended). The multilayer printed circuit board of Claim 1.8 42 
wherein said first prefabricated integrated electronic component comprises a conductive pad 
contacting said first metallic layer. 

Claim 28 (currently amended). The multilayer printed circuit board of Claim 24 2$ 
additionally comprising wherein said first prefabricat e d second integrated electronic component 
comprises a conductive pad contacting said second metallic layer. 

Claim 29 (currently amended). The multilayer printed circuit board of Claim 26 
additionally comprising wherein said first prefabricated integrated electronic component 
comprises a conductive pad contacting said first metallic layer. 

Claim 30 (original). The multilayer printed circuit board of Claim 17 additionally 
comprising at least one metal-lined via extending through said metallic layer and through said 
first dielectric layer. 

Claim 31 (currently amended). The multilayer printed circuit board of Claim 2$ 24 
additionally comprising at least one metal-lined via extending through said metallic layer and 
through said first dielectric layer. 

Claim 32 (original). The multilayer printed circuit board of Claim 26 additionally 
comprising at least one metal-lined via extending through said metallic layer and through said 
first dielectric layer. 

Claim 33 (original). The multilayer printed circuit board of Claim 27 additionally 
comprising at least one metal-lined via extending through said metallic layer and through said 
first dielectric layer. 

Claim 34 (original). The multilayer printed circuit board of Claim 33 additionally 
comprising a patterned metal layer disposed on said second dielectric layer. 
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Claim 35 (cancelled). 

Claim 36 (new). The multilayer printed circuit board of Claim 17 wherein said first 
prefabricated integrated electronic component is a capacitor. 

Claim 37 (new). The multilayer printed circuit board of Claim 36 wherein said capacitor 
comprises a petrovskite capacitance material. 

Claim 38 (new). The multilayer printed circuit board of Claim 17 wherein said first 
prefabricated integrated electronic component is fabricated at a temperature higher than the 
maximum processing temperature of the printed circuit board. 

Claim 39 (new). The multilayer printed circuit board of Claim 38 wherein said first 
prefabricated integrated electronic component is fabricated at a temperature of greater than about 
600°C. 

Claim 40 (new). A multi-layer printed circuit board comprising: 

a polymeric circuit board substrate comprising the core of said multi-layer printed circuit 

board; 

a prefabricated capacitor disposed in a cavity in said substrate, said capacitor having a 
contact pad; 

a first dielectric layer disposed on said substrate and over said capacitor; 
a metallic layer disposed on said first dielectric layer; 

an electrically conductive first via passing through said first dielectric layer in contact 

with said contact pad; and 

a second dielectric layer disposed over said first via and over said metallic layer, 

a second electrically conductive via extending through said first and second dielectric 

layers and electrically coupled to said capacitor. 
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Claim 41 (new). The multi-layer printed circuit board of claim 40, comprising a plurality 
of cavities and a plurality of capacitors. 

Claim 42 (new). The multi-layer printed circuit board of claim 40 wherein said capacitor 
comprises a petrovskite capacitance material. 

Claim 43 (new). The multi-layer printed circuit board of claim 40 wherein said capacitor 
is fabricated at a temperature higher than the maximum processing temperature of the printed 
circuit board. 

Claim 44 (new). A multi-layer printed circuit board comprising: 

a polymeric circuit board substrate comprising the core of said multi-layer printed circuit 
board, said substrate having opposing first and second sides; 

a prefabricated electronic component disposed in a cavity formed in said first side of said 
substrate, said prefabricated electronic component having a contact pad; 

a first dielectric layer disposed on said first side of said substrate and over said 
prefabricated electronic component; 

a patterned metallic layer disposed on said first dielectric layer; 

an electrically conductive first via passing through said first dielectric layer in contact 
with said contact pad; 

a second dielectric layer disposed over said first via and over said metallic layer; 

a second electrically conductive via extending through said first and second dielectric 

layers; 

a third dielectric layer disposed on said second side of said substrate; and 
a patterned metallic layer disposed on said third dielectric layer. 
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Appl. No. 09/886,092 
Amendment "D" 

REMARKS 

This Amendment, which is timely with the accompanying Petition for Extension of Time, 
is submitted in connection with a Request for Continued Examination under 35 U.S.C. § 132(b) 
and 37 C.F.R. § 1.1 14, responsive to the "final" Office Action mailed October 5, 2004. In the 
Office Action all of the pending claims, namely claims 17-34, were rejected under 35 U.S.C. 
§§ 102 and 103 as being anticipated by or obvious in view of various prior art references, 
discussed below. Claims 28 and 29 were also objected to due to minor informalities. In 
addition, the drawings were objected to under 37 C.F.R. § 1.83(a). By this amendment, claims 
17, 19, 22, 26, 27, 28, 29 and 31 have been amended to overcome the rejections, to improve 
clarity and to correct the informalities noted by the examiner. In addition, claim 25 has been 
cancelled and new claims 36 - 44 have been added. Claims 1 - 16 and 35 were previously 
cancelled. Thus, claims 17 - 24, 26 - 34 and 36 - 44 are pending. Continued examination 
under 37 C.F.R. § 1 .1 14 is respectfully requested. 

Drawing Objections 

The drawings were objected to as failing to show every feature of the invention specified 
in the claims. This application has now seen four Office Actions, and applicant fails to 
understand why none of these drawing objections were raised in the prior Office Action. The 
examiner is reminded of 37 C.F.R. § 1.104 which requires that the examiner's Office Action be 
"complete" and MPEP § 707.07(g) which requires avoidance of piecemeal examination. 

Three specific objections were raised, which are discussed in order: 

(1) Failure to show an adhesive securing the prefabricated integrated electronic 
component. As discussed below, claim 17 has been amended to delete the requirement of an 
adhesive. Therefore, this objection is now moot. 

(2) Failure to show the first integrated electronic component within said first substrate 
cavity. The examiner concedes that FIG. 13 shows the first integrated electronic component 
within the first substrate cavity, but notes that FIG. 13 does not show the entirety of what is 
recited in claim 17. (FIGS. 14 and 15 also show core structures with prefabricated electronic 
components disposed in cavities.) Apparently, it is the examiner's position that all of the 
features of the claimed invention must be shown in the same figure. There is no such legal 
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requirement. Therefore, this objection is traversed because all of the features of claim 17 are 
shown in the drawings, which is all that is required. It is extremely commonplace for different 
aspects of an invention to shown in different drawing figures. Here, the application clearly states 
that the core structure depicted in FIG. 13 (or FIG. 14 or FIG. 1 5) can be substituted for the core 
structure shown in FIG. 9. See, e.g., page 7, last paragraph. 

(3) Failure to show that the exposed portion of the second substrate surface has a cavity. 
This same objection was initially made in the Office Action dated December 17, 2002. In 
response, in Amendment "A", applicant pointed out that FIG. 12 shows a cavity. In addition, 
Amendment "A" provided a new FIG. 13 which shows a component in the cavity. The examiner 
reiterated this drawing objection in the Office Action dated August 19, 2003, without further 
explanation, but presumably because none of the figures showed a substrate with cavities on both 
sides. Thereafter, in its Amendment "B", applicant added a new FIG. 15 which shows a core 
substrate having cavities on both sides thereof. The examiner then dropped this objection, 
presumably because applicant's new FIG. 15 clearly shows the claimed feature. Accordingly, 
this objection is traversed because FIG. 15 clearly shows a core substrate having cavities with 
components on both sides thereof. It is noted, that this objection makes reference only to claim 
25, which has now been cancelled. Thus, it appears that the objection may also be moot. 

In view of the foregoing, applicant submits that no further drawing amendments are 
required. 

Claim Amendments and Additions 

In view of the drawing objection, described above, claim 17 has been amended to delete 
the recitation of an adhesive for securing the prefabricated component in the cavity. It is 
believed that inclusion of the adhesive is not necessary to the patentability of the claim. This 
element was added to provide a structural difference between the previously cited prior art, 
wherein electronic components were created in situ. It no longer appears necessary to include 
this claim element to differentiate over the prior art and, therefore, it has been dropped. 

Claim 17 has also been amended to specify that the core substrate is a polymeric 
substrate. This has been added to distinguish the present invention over the prior, as discussed in 
greater detail below. Support for this is found in the specification, as filed, on page 10, first 
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paragraph, which states: "Suitable dielectric material for the core 12 ... include B-stage 
polymeric compounds . . ." and then goes on to list a large variety of suitable polymers. 

Claim 1 9 has been amended to recite that the multilayer core substrate comprises at least 
two polymeric layers. 

Claims 22 and 23 have been amended to improve the wording thereof. Since the metallic 
layer is "patterned" it inherently does not cover the entire surface of the substrate - i.e., the fact 
that a portion is "exposed" is inherent. Therefore, the words "at least" do not add anything to the 
claims and this phrase has been dropped. Applicant would like the record to be clear that the 
term "exposed," as used herein, denotes the fact that after a metallic layer is patterned (i.e., a 
portion of the metal is removed), the substrate surface which was once covered with metal is 
again exposed. Thereafter, in accordance with the present invention, the "exposed" portion may 
be covered by other layers so that, in a sense, it is no longer "exposed." Nonetheless, it would be 
clear to those skilled in the art that the phrase "exposed portion" means that portion of a layer 
which is removed during patterning, notwithstanding the fact that such portion may later be 
covered. 

Claim 26 has been amended to provide greater clarity, and to change the dependency in 
view of the cancellation of claim 25. 

Claims 28 and 29 have been amended to correct the informalities noted by the examiner. 
In addition, the dependency of claim 28 has been changed in view of the cancellation of claim 
25. 

Claim 31 has been amended to change the dependency in view of the cancellation of 
claim 25. 

New claims 36 - 44 have been added. Claims 40 and 44 are in independent form to 
provide independent claims of varying scope. The patentability of these claims is discussed 
below. 

Claims 36, 37 and 40 - 43 all specify that the prefabricated component is a capacitor. 
Support for this limitation is found, inter alia, in the Specification, as originally filed, on page 7, 
last paragraph, page 8, first paragraph, and page 10, last paragraph. 
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Claims 37 and 42 add the requirement that the capacitor comprises a petrovskite 
capacitance material. Support for this limitation is found, inter alia, in the Specification, as 
originally filed, on page 8, first paragraph and page 10, last paragraph. 

Claims 38, 39 and 43 add the requirement that the prefabricated component is fabricated 
at a temperature higher than the maximum processing temperature of the printed circuit board, 
with claim 39 specifying that the component is fabricated at a temperature greater than 600°C. 
Support for these limitations is found in the paragraph bridging pages 10 and 1 1 of the 
application, as originally filed. 

Traversal Of Claim Rejections 

Anticipation 

Claims 17 - 23, 27 and 30 were rejected as anticipated by Miura et al., U.S. Pat. No. 
5,565,706, ("Miura"). Miura is believed to be more pertinent than the previously cited prior art. 
Independent claim 17 has been amended to specify that the core substrate is "polymeric." 
Support for this amendment is discussed above. ALL of the embodiments discussed in Miura 
use ceramic or silicon core substrates. This is true notwithstanding the fact that the patent 
discloses the use of polymers for other purposes. It is further noted that the one embodiment 
which uses a silicon core substrate does NOT form a cavity in the silicon substrate - in fact FIG. 
1 1 does not show any devices mounted on the silicon, presumably, as stated in the patent, 
because silicon is susceptible to warping. 

Since Miura does not disclose the use of a polymeric core substrate, it does not anticipate 
claim 17, as amended, or any of the other pending claims (including the newly added claims), all 
of which include this requirement. 

Nor would it be obvious to substitute the polymeric core substrate of the present 
invention for Miura's ceramic core substrates. Miura carefully and consistently differentiates 
ceramic substrates from polymeric substrates. Thus, for example, it contains an extended 
discussion under the heading, "Description of the Related Art," differentiating ceramic wiring 
boards and polymeric wiring boards. It is clear from this discussion that the two are not 
considered interchangeable. One important difference between ceramic and polymeric substrates 
is their respective thickness. The ceramic substrates disclosed in Miura are 0.8 mm (800 
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microns) thick, whereas the polymeric layers disclosed in the patent are 40 microns thick - i.e., 
5% of the ceramic substrate thickness. Thus, there is no reason why someone skilled in the art 
would be motivated to replace the ceramic substrate of Miura with a polymeric substrate. 

Regarding claim 1 8, Miura does not disclose a metallic layer on the second substrate 
surface (i.e., on the bottom surface of the substrate). The examiner refers to layer 8, but this is 
over the first substrate layer, not the second substrate layer. Claims 21 - 24, 26 - 29, 31 and 32 
are all dependent on claim 1 8 and are allowable for the same reason. 

Regarding claim 19, as amended, Miura does not suggest a core substrate comprising at 
two polymeric layers. Indeed, Miura does not show or suggest a multilayer core substrate of any 
sort. The examiner offered no explanation of how Miura reads on claim 19. 

Regarding claim 23, as amended, which is dependent on claim 18, Miura does not 
disclose a patterned metallic layer on the bottom of the substrate. The examiner offered no 
explanation of how Miura reads on claim 23. 

Regarding claims 24 and 26, Miura does not disclose a core substrate having 
prefabricated electronic components mounted on both sides thereof. The examiner offered no 
explanation of how Miura reads on claims 24 or 26. In numbered paragraph 6 of the Office 
Action (pages 4 - 5), the examiner admits that "Miura does not disclose said exposed portion of 
said second substrate including a cavity additionally comprising a second integrated electronic 
component disposed in said cavity." Thus, the examiner concedes that Miura does not anticipate 
these claims and, therefore, his § 102 rejection is inexplicable. 

All of the new claims also contain the limitation that the core substrate is polymeric and, 
therefore, none of them are anticipated by Miura. Moreover, new claims 36, 37 and 40 - 43 are 
all directed to structures with prefabricated capacitors. This is not shown in Miura which, 
therefore, does not anticipate these claims for that additional reason. New claims 38, 39 and 43 
all require that the prefabricated component undergo high temperature processing. This is not 
disclosed in Miura. 
Obviousness 

Claims 24 - 26, 28, 29, 31 and 32 were rejected under 35 U.S.C. § 103 as being 
"obvious" over Miura in view of Wojnarowski et al., U.S. Pat. No. 5,703,400 ("Wojnarowski"). 
Applicant respectfully traverses this rejection. 
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Wojnarowski discloses forming a chip module by mounting a IC chip on a flexible 
substrate. Two such substrates may then be sandwiched together, in face-to-face fashion, and a 
molding material injected into the space between the substrates to join them by encapsulation. 
This is an entirely different structure made by an entirely different process than anything 
disclosed in the present invention or in Miura. Wojnarowski does not really have a core 
substrate, as required by the claims of the present application. The structures are fully formed 
before they are molded together by an encapsulant. Moreover, Wojnarowski's structure is 
incompatible with the ceramic core substrate of Miura, and uses entirely different processing 
techniques. Thus, the examiner's explanation of why someone skilled in the art would be 
motivated to modify Miura in view of the teachings of Wojnarowski is not well founded. In any 
case, even if someone were motivated to modify the structure of Miura to use cavities on both 
sides of the substrate, there would be no reason to change from a ceramic core substrate, as this 
feature is central to the teachings of Miura. Thus, there would be no reason to use a polymeric 
core as per the amended claims. Accordingly, it is submitted that there would be no motivation 
to combine the references, and even when they are combined they do not make the present 
invention obvious. 

Claims 33 and 34 were rejected as being obvious over Miura in view of Ma et al., U.S. 
Pat. No. 6,154,366 ("Ma"). Ma merely shows an IC chip which is mounted on a flexible wiring 
interconnect, referred to in the patent as a "flex component." The chip is then encapsulated with 
an encapsulant, and additional wiring layers may be added onto the flex component. Ma is 
principally directed to the use of moisture barriers surrounding the chip. Ma does not show a 
cavity formed in a core substrate in which a prefabricated component is mounted. In this regard, 
surrounding a component that has already be connected to a substrate with an encapsulating 
material is much different than securing a prefabricated component in a cavity that has been pre- 
formed in a substrate. Thus, the structure described in Ma is much different than the structure of 
Miura and it is submitted that there is no reason why one of ordinary skill in the art would be 
motivated to combine the teachings of these vastly different references which are directed to 
solving vastly different problems. Accordingly, applicant respectfully submits that the 
combination asserted by the examiner does not make claims 33 or 34 obvious. 
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New claims 36, 37 and 40 - 43 all required that prefabricated capacitors be incorporated 
into cavities formed in polymeric core substrates. None of the prior art of record relied upon by 
the examiner shows capacitors secured in cavities in polymeric substrates. Claims 37 and 42 
further specify that the capacitors comprise a petrovskite capacitance material. No such material 
is discussed in any of the references relied upon by the examiner. 

Claims 38, 39 and 43 specify that the component/capacitor is fabricated at a temperature 
higher than the maximum processing temperature of the printed circuit board, with claim 39 
specifying a minimum processing temperature. These limitations are not disclosed in or made 
obvious by the references of record. 



In view of the amendments and remarks made above, applicant respectfully submits that 
the application is in condition for allowance and action to that end is respectfully solicited. The 
examiner is invited to telephone the undersigned at the number listed below if it is believed that a 
telephone interview would advance the prosecution of this matter. 



Conclusion 



February 4, 2005 



Sheppard Mullin Richter & Hampton LLP 
Four Embarcadero Center, 17 th Floor 
San Francisco, CA 94111-4106 
Tel: (415)774-3208 
Fax: (415)434-3947 
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